It is necessary to understand the dynamics of a cellular system to evaluate the capacity of an immune response at the time of infection. An integrated system was constructed that included Superantigen (SAg) expression regulatory and TCR signaling pathways of Homo sapiens to compare the pathogen (Staphylococccs aureus) perturbed and unperturbed system. A conflicting/multi objective optimization formalism under Flux Balance Analysis (FBA) was developed, and analyzed in four ways: (1) Implemented on an unperturbed TCR signaling pathway of H. sapiens, with the objective to maximize the concentrations of the regulators (cvalues) that synthesizes the inhibitory molecules (CBL and SHP1), and observed their concentration values, which were later used as a base line for comparison. (2) The pathogen perturbed TCR signaling pathway (an integration of SAg expression regulatory pathway of S. aureus and TCR signaling pathway of H. sapiens), was studied with the objective of maximizing the c-values for stimulatory molecules (ZAP70, LCK and FYN). (3) The same integrated pathway was studied on optimization of two conflicting objectives (minimization of SAg expression and maximization of the c-values for TCR:CD3 complex and ZAP70). (4) Perturbation of the concentrations of regulators for some of the molecules (ZAP70, LCK, FYN) was performed, under pathogen perturbed and unperturbed conditions to check the effects of perturbation on CBL, SHP1 and Interleukins. Here, we figured out a relation between the TCR signaling inhibitory and stimulatory molecules -balance between these two keeps the system into resting/stimulating stage. Model predictions were validated through experimental evidences.
